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Claim Amendments 

Please amend claims 1, 4, 6-12, 13-20, 22-26, and 20-31 as 
follows: 

Please cancel claims 5, 21, and 27 as follows: 
Please add new claims 32-34 as follows: 

Claims as Amended 

What is claimed is: 

1. (currently amended) A method of forming a strcaa r elaxed 

shallow trench isolation (STI) structure to improve charge 

mobility oj a MSOFKT devic e comprising the steps of: 

providing a semiconductor substrate; 

forming a trench in the semiconductor substrate; 

formi ng one -or— itte-r-e a pluralit y of liner layers compri si n q 
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an uppermost plural i ty o f nitr ide linftr.s selected liroro the group 
consisting o £ silicon nitride (SIN) and s ilicon oxy nitri.de 
(Si ON ) to line: the trench; 

then forming one- or more a_ plura lity of trench filling 
ma-fe e rial oxi de layers w- ilh otronn c el-oaaed mo tori n.l , sa id 
pluralit y selected f rom th e group con sistin g of spin-on g lass 
(JjOG) a n d ui idof.i od sil icflt.e gl a as (U5G) ; 

where in at least on e st ress relaxin g ther mal annealing st ep 
ia carri ed during and foll owing form ation o l said plura lity to 
form a tr ench ft] 1 i nq subst antial! y fr ee of atress£ and^ 

removing excess trench filling materi al oxi de layers above 
the trench level. 

7. (original) The method of claim 1, further comprising forming 
at least one patterned hardmask layer selected from the group 
consisting of silicon nitride arid silicon oxynitride over said 
subs bra I.e. 
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3- (original) The method of claim 1, wherein the semiconductor 
substrata comprises material, selected from the group consisting 
of silicon, silicon germanium, and gallium arsenide. 

4. (currently amended) The method of claim 1, wherein the <=h=h* 
or moro pi ura lity of liner layers compri^eis a lo wermost silicon 
o xide liner rHre formed according to a method selected from the 
group consisting of thermal oxidation, LPCVD, and ALCVD . 

b . cancelled 

6, (currently amended) The method of claim 1, fu-rthe -g~ eomprir a 1 n g 
wherein the step of feraafedbftg the one or moro 3 r^er— layef-Sr-w-i4rfe 
ni.trogon — (-N^-) — fell-owin g the. otop of forming orte-^r-^ftedee the 
uppermos t_ pi u r a 1 i t y o f nitride l ine r s a ccording to a 

trci . Ttmontr -T^^gigia-1— a^-ft QQl; ond an impla B^^eoeeo**— 

ombi.ont connif3 -tri-ng--es3-tfe ntiolly of nitrog c^W^-}---a^d— i-e comprises 

a pr p c e s ; s selected from the group c ons is ti ng of treating and 
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underivino thermal oxide liner wit h nitrogen , and deppa i ting, 
according to a cvn process . 

7. (currently amended) The method of claim 1, wherein the .step 
of d epositing #e^rt-i-*ig or-ie-e r mor e trench -f iliin^m a to r i o 1 USfi 
ox ide ] oyorr, comprises a process selected from the group 
consisting of SACVD, APCVD, and HOP-CVD?— andr-&p±*k oooting . 

8. (currently amended) The method of claim 1 LL9J], wherein the 
proccn£>- €HE opin con ting c ompr^ crj forming a spin-oi l- g 1 a s s ( SOG ) 
comprise ^ a precursor selected from the group consisting of 
organic and inorganic; mixtures for forming cross-linked silicon 
oxide containing structures . 

9. {currently amended) The method of claim 8 [L10JJ, wherein 
the precursor comprises a material selected from the group 
consisting of siloxanes, silanes, and polysesilquioxanes . 

10. (currently amended) The method of claim 7 [[9J], wherein 
the SACVD, APCVD, and HDF-CVD processes arc carried out 
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comprising chemical react.ant.ii selected from the group consisting 
o£ TEGS and O3. 

11. (currently amended) The method oL claim 7 [19J], wherein 
the SACVD, APCVD, and HDP-CVD processes are carried out 
comprising chemical reactants selected from the group consisting 
Of SiH 4 and O*. 

12, (currently amended) The method of claim 1, furthe r 

e omp r i a .i. n g-a n-- -i n t. c rm c d i n t o whe rein the a t l east one stress 



relaxing thermal a nnealing a I op t he rma 1 annealing step is 
ca rried out following formation o£ each trench filling material. 
1 ay e r f [ s 1 1 to a d esired fi llin g level - 

13. (currently amended) The method of claim 1, wherein the step 
oi : carrying out at least one stres s relaxi ng thermal, annealing 
step is carried out in an ambient selected from the group 
consisting of 0;> and N 2 - 

14. (currently amended) The method of claim 1, wherein the step 
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of ot. c hi ri g forming a trench comprises forming a trench 
comprlsinq sidcwalls having an angle with respect to a plane 
parallel to the substrate major surface of between about 80 
degrees and about 89 degrees. 

lb. (currently amended) The method of claim 1, wherein the step 
of etching lormi ng a trench comprises forming a trench 
comprising rounded top and/or bottom corners. 

16. (currently amended) A shallow trench isolation (STI) 
structure with reduced stress to improve charge mobility 
comprising : 

a semiconductor substrate; 

a trench formed through a thickness of the semiconductor 
substrate; 

©ne-o-if^hO#e a plura lity of liner ma*ef±*l- layers comprising 
anj3£ggrmoat p lural, tty of n itri de liner s s elected fro m th e group 
con si st ing of silicon nitr ide and sili con oxyni.trid e lining the 
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trench; and, 

ono o*=~- more a p lural i ty of trench filling motor i ol oxide 
layers on the uppermos t plura lity o f nitrid e liners comprising 
an SOG layer an d an uppe rmost USG layer oil 1 co ^dl-e*tdb<fle, said 
plu rality of tre nch fil ling oxid e layers substantially f reft oi 
stress in a direction substantially parallel or perpendicular Lo 
the semiconductor substrate major surface, 

17. (currently amended) The STT structure of claim 16 [[19]], 
wherein the trench comprises sidewalls having an axigle with 
respect to a plane parallel to the substrate major surface of 
between about 80 degrees and about 8 9 degrees. 

IB. (currently amended) The STT structure of claim 16 [[19] I, 
wherein the trench comprises rounded top and/or bottom corners. 

19. (currently amended) The STT structure of claim 16 rU^JJ/ 
wherein the OH-e- or more the plural ity _of trench filling ma*re±T*4r 
oxide layers compri se [ [s] J a portion that extends above the 
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s eml e on d u c tor si ub s L r a t e s u r f a cc , 

20. (currently amended) The STI structure of claim 19 [22]], 
wherein the portion comprises an inward edge portion extending 
higher above Lhe substrate surface compared to an outward edqe 
portion . 

21 . cancel led 

27. (currently amended) The STI structure of claim 16 I [19]], 
W l wein rhe one or mo.ro -fe-r-ene h f i llin g-m atcri nl L ayers- SOG 
comprises a prec ursor selected from the group consisting of 
stloxanes, silicates, and poiysesil quioxanes . 

73. (currently amended) The STI structure of claim 16 [[24]], 
wherein the oae-o r more plurali ty of trench filling material 
oxide layers comprises a lowermost SOG layer selected from the 
group consisting ol organic and inorganic SOG layers, and an 
uppermost use layer* 
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24. (currently amended) The STI structure ol claim 1_6 [[24]1, 
wheroin the e nc or morn plura lity of trench filling mo tori a 1 
oxide layers comprises a lowermost:. USCj layer, an intervening SOG 
layftr selected from the group consistlnq of organic and 
.inorganic SOG layers, and an uppermost OSG layer. 

25. (currently amended) The STI structure of claim 16 I 124) J, 
wherein the one or m ore plural i.ty o f trench filling material 
oxide layers comprises a plurality of USG layers* 

26. (currently amended) The ST.I .structure of claim 21 U24]j, 
wherein the one or m ore p lurality o f trench filling mate-Mai- 
oxide layers comprises a plurality of SOG layers selected from 
Lhc group consisting of inorganic SOG layers and organic SOG 
layers. 

27 . cancel led 

28. (currently amended) The STI structure of claim 16 [[19]], 
wherein the ono e-r- -mo-re plura lity o f nitride liners ma to rial 
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-layers is formed of *n-Si0 a one of an SiN/Si ON and SlON/SlN stack. 

29. (currently amended) The STI structure of claim 16 [[19]], 
wherein the one o r rnoro plurality oi nitride liners niafcetfdkcdr 

1 oyoro is formed oir-et on an SiO r /-SiON otaok liner layer. 

30. (currently amended) The STI structure of claim 16 L119J], 
wherein the one ox -more plurality of liner fflatori.nl layers is 
lormed of a SiO^/SiN/SiON stack. 

31. (currently amended) The STI structure of claim 16 [[19] 3, 
wherein the one or m ore p lural i ty of nitride liners ff^erial 
-laycrs- io 1'ormod of comp rises one of a SiN/SiON and SiON/SiN 
slack. 

32. (new) The method oi claim 1, wherein the plurality of 
nitride liners comprises one of an SiN/SiON and SiON/SiN stack 
of layers. 

33. (new) A method of forming a stress relaxed shallow trench 
isolation (STI) structure to improve charge mobility of a MSOFET 
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device comprising Lhe steps of: 

a) providing a semiconductor substrate; 

b) forming a trench in tho semiconductor, substrate; 

c) iorming a plurality of liner layers comprising an 
uppermost plurality of nitride liners selected Crom the group 
consisting of silicon nitride and silicon oxynitride to line the 
trench; 

d) then forming a first silicon oxide layer to partially 
iiil said trench; 

e) then annealing said first silicon oxide layer to relax a 
stress within said first silicon oxide layer; 

then repeating steps d) through e) at least once to form 
subsequent silicon oxide layers to fill said trench with a 
plurality of stress relaxed oxide layers. 
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34. (new) The method of claim 33, wherein the plurality of 
stress relaxed oxide layers is selected 1'rom the group 
consisting of SOC and USG oxide. 
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